Background: Patient Centred Tuberculosis Treatment (PCT) is a promising treatment delivery strategy for Mycobacterium tuberculosis (TB). It aims to improve adherence to treatment by giving patients the choice of having drug intake supervised at the health facility by a medical professional or at home by a supporter of their choice. Methods: A cross-sectional survey was undertaken in three districts of Tanzania during October 2007, one year after PCT was rolled out nationally. Semi-structured questionnaires were used to assess whether key elements of the PCT approach were being implemented, to evaluate supporters' knowledge, to capture opinions on factors contributing to treatment completion, and to assess how treatment completion was measured. Transcripts from open-ended responses were analysed using framework analysis.
Background
Patient Centred Tuberculosis Treatment (PCT) is a promising treatment delivery strategy for Mycobacterium tuberculosis (TB). Globally, TB killed 4,700 people per day in 2009. In Tanzania, 63,450 cases of all forms of TB were recorded in 2010, ranking it 16 th among the 22 countries that have the highest TB burden worldwide [1] .
TB has become an increasingly serious problem in countries with a high prevalence of HIV, since HIV-positive patients are more susceptible to infection [2] [3] [4] [5] . The World Health Organization changed its recommendations regarding first-line therapy for TB in an attempt to address the higher rate of relapse in HIV-positive patients in whom TB was managed with a regimen that included only two months' treatment with rifampicin. A first-line treatment regimen that includes rifampicin throughout the entire duration of treatment is preferred [6] . Against this background, Tanzania introduced Fixed-Dose Combination therapy (FDC) in 2006, in which rifampicin is administrated throughout the full six-month treatment period [1] . Given the pivotal role that rifampicin plays in TB management, the current TB control strategy recommends strict observation of its intake. In order to ensure adequate supervision of rifampicin administration during the six-month treatment period, Tanzania introduced an innovative approach called Patient Centred Treatment (PCT) in 2006. The primary goal of the PCT approach is to enhance access and adherence to TB therapy by allowing TB patients to choose where rifampicin intake is supervised and by whom. Supervision can be undertaken by a medical professional at a health facility, or at home by a supporter of the patient's choice. In both cases, Directly Observed Treatment (DOT) is respected. Patients (or their supporter if the patient is too unwell) collect their drugs each week during the intensive phase (the first two months) then every two weeks during the continuation phase (the following four months). PCT reduces the burden on health workers since they do not have to supervise the drug intake of all TB patients every day, an important factor in view of the growing number of TB patients in a setting with a chronic shortage of health workers. Moreover, the conventional DOT approach, by which patients were obliged to attend the health facility each day to obtain medication, was difficult for many patients because of their poor physical condition, the distances involved, and lack of funds to pay for travel [7] . Over-worked healthcare teams could result in suboptimal patient care, while barriers to daily attendance at a health facility increase the risk of non-adherence to the treatment regimen. A needs assessment undertaken before implementing PCT confirmed that it was regarded as a positive aspect of the national TB control strategy by both patients and health care workers.
Within the PCT strategy, the patient is passively identified. The time period between becoming aware of symptoms and visiting a health facility is not influenced. Thus, access to healthcare is not improved by the PCT approach per se. PCT does, however, enable health workers to focus on the management of newly diagnosed TB patients instead of being overwhelmed by DOT activity for all patients under their care. This could be expected to contribute to improved assessment and diagnostic procedures, such that PCT may indirectly support improved access to diagnosis and, if required, treatment. The key advantage of PCT for the patient lies with the choice of treatment location and supporter, This empowerment of the patient for an important part of his/her treatment can positively influence treatment adherence. Proper diagnosis, treatment and adherence are the cornerstones of effective TB control.
The effectiveness of the PCT approach was assessed in three pilot districts. It showed positive effects on treatment outcome, with most treatment supporters being family members [8] . A study in Nepal documented that family members of TB patients can help to ensure adherence to treatment just as successfully as community health workers [9] . Moreover, an earlier systematic review of different types of DOT showed that DOT with multiple treatment supporters showed higher rates of treatment completion than strategies using only conventional health facility-based DOT or unsupervised TB treatment [10] . Typical patient enablers included homebased support [11] .
All aspects of PCT should be implemented consistently across health facilities if sustainable scale-up is to be achieved. In order to identify areas where implementation might pose difficulties, we assessed health workers' performance in delivering PCT one year after the introduction of PCT. Performance was assessed through interviews with patients, health workers and treatment supporters. The aim of the study was to gather evidence on operational aspects of the PCT approach which can inform TB control policy and service delivery in Tanzania.
Methods

Setting and study population
The study was designed as a cross-sectional survey with a single four-week period of data collection during October 2007. One year prior to the survey, the PCT strategy had been scaled up nationally by introducing new guidelines with minimal extra training or supervision.
The study was carried out in the Arusha Municipality, Kahama and Mufindi districts of Tanzania, where the PCT approach was piloted. The selection criteria for the study sites have been described in detail elsewhere [8] . Arusha Municipality is an urban site while Mufindi and Kahama are rural districts. Arusha Municipality is one of five districts in the Arusha region in Tanzania. TB care is provided in 19 health facilities, of which six are hospitals, four are health centres, and nine are dispensaries. Mufindi district in the Iringa region has a total of 36 health facilities for TB care (two hospitals, six health centres and 28 dispensaries). Mufindi is predominantly occupied by the Hehe, Bena and Kinga tribes, each of which has its distinct local language, local beliefs and traditional lifestyles. Kahama district is located in the Shinyanga region in north-western Tanzania, where the major ethnic group is the Sukuma tribe. There are 35 health facilities providing TB care (one hospital, four health centres and 30 dispensaries).
The study population consisted of newly registered TB patients who were receiving TB treatment, their treatment supporters, and health workers in the facilities where the patients were registered. In each district, half of the TB diagnostic centres were randomly sampled using a proportional-to-size strategy based on the number of new TB patients registered. The sampling frame was based on 2006 notification data obtained from the National TB and Leprosy Programme (NTLP). Within each sampled centre, the most recently registered TB patients were to be included until the specified number of patients for that district had been reached, with a planned total of 120 patients (50 in Arusha, 40 in Mufindi and 30 in Kahama). The varying numbers reflected differences in the number of cases notified in each district. Patients were eligible for inclusion if they had not received TB treatment for more than a month prior to the study and were currently receiving TB treatment either at home or at the health facility. When selected patients could not be contacted or declined to participate, the next most recently registered patient at the same health facility was approached. All treatment supporters for participating patients were invited to take part. For each health facility at least two healthcare providers who were directly involved in TB service provision and who were on duty on the day the data collection team were present were selected to participate. In facilities where only one healthcare worker was present (mainly dispensaries), this person was included in the study.
Data collection
Data were collected during face-to-face interviews using semi-structured questionnaires. All questionnaires were designed in English and translated into Swahili, with back-translation into English to ensure proper translation. During the interviews information was gathered on the personal characteristics of the patient (age, sex), current TB treatment (start date, type of DOT), the patient's choice within PCT, relationship with the chosen treatment supporter, the patient's opinion of PCT, and healthcare providers' experience with TB and its treatment.
Key elements of the PCT approach were also investigated. The key aspect is that health workers have to inform all TB patients that they have a choice with regards to the place of treatment. Health workers are also supposed to give patients enough time (at least up to two weeks) to decide on the treatment location and to identify a treatment supporter of their choice. The study assessed if adequate choice was given to patients, that is, assessing if health workers gave patients at least up to two weeks for decision-making as stated in the PCT guideline [12] . When patients were offered the choice and given enough time to decide, the outcome was classified as 'adequate'. Additionally, the survey evaluated whether health workers explained potential side effects to patients. Health workers are supposed to alert patients to possible minor side effects (including loss of appetite, nausea, abdominal pain, joint pains, burning sensation in feet and orange/red urine) and major side effects (itching of skin, skin rash, deafness, dizziness/lack of balance, jaundice repeated vomiting and difficulty with vision).
Treatment supporters were asked about their activities with regards to care of TB patients. According to the PCT guideline, treatment supporters are requested to collect the drugs at the health facility, ensure that the patient takes the drugs as prescribed by observing intake, and keep records of the daily drug intake on the patients' treatment cards [12] . The survey also asked if treatment supporters had been instructed to fill out patients' treatment cards and monitor patients' adherence.
Among the health workers, the survey assessed which factors they identified as being instrumental in treatment completion, as well as the methods used to assess treatment completion.
All participating patients and their treatment supporters were invited to their respective health facilities. Interviews were conducted at the health facilities except in a few instances where patients had to be visited at home due to their serious condition or lack of transport. Interviews with patients, treatment supporters and health workers were carried out separately to allow each party to speak freely with the interviewer. Interviews were conducted in the local language. In the urban Arusha district, Kiswahili was used throughout. In the rural districts of Kahama and Mufindi the dominant local languages (Kisukuma and Kihehe respectively) were used if respondents were not able to express themselves fluently in Kiswahili. The majority of people in the two rural study sites are illiterate. Health workers who were not involved in TB treatment and care, or community members, served as interpreters and back-translation was performed on the spot.
Twelve field interviewers were trained for three days in September 2007. Soon after training, the tools were pre-tested for one day in order to check the flow and relevance of the questions, and to estimate the duration of each interview. In each district, the study team consisted of four interviewers and one research scientist.
Data processing and analysis
Answers to open-ended questions in the semi-structured questionnaires were tape-recorded, transcribed in the local language and then translated into English. All transcripts were saved in Rich Text Format (RTF) and then imported into MAXQDA software (Udo Kuckartz, Berlin, Germany) for qualitative analysis. The qualitative analysis was undertaken using a thematic framework [13] which enabled identification of all key issues and themes by which the data could be examined. Open-ended answers were post-coded by creating different variables for each question. Data on baseline characteristics and post-coded variables were double-entered by two independent data entry clerks. Multiple answers for some variables per participant were possible. The descriptive statistics were performed using STATA software (StataCorp L, Texas 77845, USA).
Ethical approval
The study was approved by the Institutional Review Board of the Ifakara Health Institute in Tanzania. Verbal consent was obtained from all participants, since the high illiteracy rate in two of the three study sites made written consent impractical. Researchers explained the study purpose to patients and explained that they could choose not to be interviewed without repercussions on them or to the continuation of treatment. The ethical review board waived the need for written consent in this study.
Results
Baseline characteristics
Of the 90 health facilities in the three districts, 45 were sampled (Arusha 10/19, Mufindi 17/35, Kahama 18/36). Interviews were conducted with 127 TB patients, 107 treatment supporters and 70 health workers. In addition to the planned 120 patients, a further seven patients were interviewed because all patients who presented at the health facilities on the day of data collection were included, such that the total number of patients was 127. Not all identified treatment supporters could be reached, resulting in a participation rate of 89.2% (107/120). The participation rate of healthcare providers was lower than expected (70/90, 77.8%) because it was not possible to identify two healthcare providers who provided TB services at each facility as had been planned. Moreover, some of the facilities, especially dispensaries, were staffed with only one relevant healthcare worker.
Among the 127 TB patients interviewed, 64.6% (n = 82) were male (Table 1 ). The median age of patients was 34.6 -years (interquartile range [IQR]: 20 years) and 74.0% (n = 94) had completed at least primary education. Of the 107 treatment supporters, 57.9% (n = 62) were female, 63.5% (n = 68) had completed primary school and the median age was 36 years (IQR: 18 years). A majority of the 70 health workers were male (61.4%); their qualifications are summarised in Table 1 .
Freedom of choice for TB patients
In total, 32 patients (25.7%) were instructed to have their TB treatment either at home or to attend every day for health facility-based DOT, without being offered a choice. Furthermore, only 13.7% of those given a choice (13/95) confirmed that they were given enough time to make a decision (at least two weeks, as stipulated in the NTLP PCT guidelines). Some TB patients complained that the time given to make a decision was very short, as the following two statements testify:
"Yes, they gave me options regarding the place of treatment but they did not give me enough time to think; they needed an answer the same day." (Patient 1) "Yes, I was given two days to make a choice regarding the place of treatment; I opted for home based-DOT." (Patient 2) IQR, interquartile range. Column percentages may not add up to 100% due to rounding.
Information on TB and its treatment given to patients and treatment supporters
Among the 127 patients interviewed, 22.8% (n = 29) reported that they were not given any information about TB by health workers. However, information that TB is curable and can be treated with medicine was given to the majority of the patients. In total, 41% of patients (n = 52) were informed that TB is spread by air, but only 15 patients (11.8%) were told that TB transmission can be prevented by covering the mouth when coughing (Figure 1) . Among treatment supporters, 81 (75.7%) were not informed how to monitor the patient's adherence.
TB drug side effects
The majority of patients (66.9%, n = 85) confirmed that possible TB drug side effects were mentioned by health workers before the start of treatment. Side effects that patients could recall being described included yellow eyes and coloured urine (27.6%, n = 35), swelling of the feet (17.3%, n = 22), and itching and dizziness (16.5%, n = 21). According to the patients, there was no information given on what to do if these side effects occurred, including when to return to the health facility ( Figure 2 ).
Factors positively influencing treatment completion
All 70 health workers were asked what factors favour successful completion of TB treatment by their patients. The most common factor reported was proper health education of patients (45.7%; 32/70), followed by patients having a good and reliable treatment supporter (25.7%; 18/70) and understanding the treatment plan (22.9%; 16/70). Other factors mentioned included fear of death (14.3%; 10/70) and a smaller number of pills (4.3%; 3/70).
"Some patients complete treatment because they want to be cured." (Health worker 1) "They follow health workers' instructions." (Health worker 2)
Health workers assessments of patient adherence
The majority of health workers (68.6%; 48/70) said that they checked the blister packs that were returned by home-based patients, to verify the drugs had been taken as required. Checking the ticks on patients' treatment identification cards (20.0%; 14/70) and medical prognosis (8.6%; 6/70) were mentioned infrequently as additional assessments.
"Patients' cards confirm adherence to drug administration." (Health worker 3)
"Yes, supporters bring empty blister packets and filled patients' cards." (Health worker 4)
Discussion
Our study shows that some key elements of PCT approach are implemented inadequately by health workers. This may compromise patient adherence and ultimately treatment outcomes. Still a quarter of the patients were not given a choice by health workers concerning the place of treatment. If health facility-based treatment is forced upon the patients adherence may be compromised if the distance between patients' residences and the health facility is too big [14] . Furthermore, it precludes health workers from engaging in other important daily tasks [15] [16] [17] . However, if patients are forced to follow home-based DOT, this may also result in poor treatment adherence especially when they do not have a reliable treatment supporter. The fact that only about 14% of those who were given the choice felt they had enough time to think of the two options and identify a suitable treatment supporter may lead to a wrong choice with regard to the treatment supporter, or even result in health facility DOT although they prefer home based DOT. The study revealed that patients and treatment supporters do not seem to be properly informed about TB by health workers. This is of particular relevance since health workers identified health education as a pivotal factor in promoting treatment completion. Adequate knowledge about the spread of TB during treatment may prevent unnecessary social isolation, while understanding the duration of treatment gives the patient a better perspective about his/her abilities in the near future [18] . Taken together, this information will guide the patient and supporter through the period of TB treatment and without it maintaining adherence to therapy may be challenging.
Providing information on the potential side effects of TB drugs did not appear to be a priority for a significant number of healthcare providers, since approximately one third of patients did not receive any information on side effects. It has, however, been documented that drug side effects negatively influence adherence to treatment [18] and patients who experience such events are more likely to discontinue treatment [19] .
Although health workers did not adequately instruct patients and supporters, they nevertheless identified the importance of health education and reliable treatment supporters as factors which positively influence patient adherence and successful treatment outcome. Additional health education given to newly diagnosed TB patients may motivate them to complete TB treatment [20] , and the support of family members appears to have a strong positive influence on patient adherence to treatment [9] .
Checking returned blister packs from home-based patients was the primary method by which health workers assessed patient adherence. This corresponds with NTLP guidelines for treatment adherence. However, WHO recommends that counting empty blister packs is not an acceptable method for determining adherence, especially in the case of multidrug-resistant treatment [21] .
Two factors appear crucial for improving improve health workers' performance and ultimately the effectiveness of the PCT delivery strategy. Firstly, health workers should be re-trained and made aware of the key elements of PCT. Secondly, regular supportive supervision and mentoring of health workers by the district health authorities are indispensable for ensuring the quality of TB care. The scale-up of PCT through dissemination of new guidelines without any training shows that this is an inadequate strategy. With guidelines not being followed, and health workers not being supervised, the initial positive PCT results may be compromised, leading to de facto TB selftreatment, higher rates of non-adherence and an increase in the prevalence of drug resistance.
The NTLP of Tanzania has welcomed this evaluation and identified the need for health worker training. In collaboration with other partners, it has produced an educational film for health workers, patients and treatment supporters that provides a simplified explanation of all the main steps and elements of PCT. The video is distributed to every hospital and health centre with TB services and functioning DVD/TV devices. When distribution of this educational tool is accompanied by supportive supervision of health workers by well-trained Regional and District TB and Leprosy Coordinators, PCT can be implemented successfully in Tanzania.
The presented study has limitations. The dominant local languages sometimes had to be used in the rural districts of Kahama and Mufindi (Kisukuma and Kihehe, respectively) where respondents were not able to express themselves fluently in Kiswahili, with the risk of possible information bias from these respondents. However, health workers who were not involved in TB treatment undertook the interviews, with care workers or community members serving as interpreters, and back-translation was undertaken immediately to reduce the potential for bias.
Although the data were collected in 2007, a year after scale-up of the PCT approach in Tanzania, it is unlikely that the findings have been superseded. Since the scaleup, there have been no changes with respect to treatment allocation or observation. If anything, the need for training and regular supportive supervision is now more urgent than ever.
Conclusion
This study identified several weaknesses and programmatic challenges in the implementation of the PCT strategy for TB treatment in Tanzania. The provision of choice of treatment location, information on treatment, and guidance for treatment supporters need to be improved. There is a requirement for regular re-training of health workers with effective supportive supervision if successful implementation of the PCT approach is to be sustained.
